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Technical Objective 

Implement a multi-layer fully optical ONN to demonstrate low latency inference - 100’s
of picoseconds

Benefits

• Improved effectiveness of EW sensing and effects delivery 
due to ultra-low latency (~100s ps) accelerator. 10-100x 
improvement vs state-of-the art CPU/GPU.

• Mobile/Edge deployment form factor due to integrated 
photonics

• Low power neprocessingural network in a photonic mesh 

• Reduced amount of data required for backhaul

• Robust operation in denied environments

• Secure platform for machine learning due to edge computing
capability. No need to risk sending data long distance to a 
remote server for processing.

Total received power in a 
dense spectrum environment

Optical neural 
network processing
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Technical Approach 
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Planned Progress

Planned Accomplishments Next 12 Months Estimated Completion Date
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Potential Transition Path
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• Small form factor allows deployment on dedicated airborne 
EW platform such as the EA-18 Growler to the MQ4C 
Triton Broad Area Maritime System (BAMS) or smaller 
platforms such as the ScanEagle
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FY20

FY21

FY22

Objective Warfighter Payoff

Milestones

Deliverables

Implement a multi-layer fully Optical Neural Network
(ONN) to demonstrate low latency inference - 100’s of
picoseconds -

• Final Test report

• Improved effectiveness of EW countermeasures due 
to ultra-low latency (~100s ps) accelerator

• Reduced amount of data required for backhaul –
operation in denied environments

• Secure platform for machine learning due to edge 
computing capability. Processing performed locally.

• Phase I program kick off
• Design review

• Final report: performance of subsystem, 
roadmap, and planned OY1 activities

• Phase II program kickoff
• Design review

• Final report: performance of subsystem, 
roadmap, and planned OY2 activities

• Phase III program kickoff
• Design review

integrated into prototype receiver
• Final report: performance of subsystem and 

transition plan into Navy EW systems
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in a dense spectrum 
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